The present work was conducted during the two wheat growing seasons of 2013/2014 and 2014/2015 respectively, at the Experimental Farm of South Valley University to study the gene action under normal sowing date (30 th November) and late sowing dates (10 th January). Five parents were crossed in ahalf diallel cross mating design. The F 1´s hybrids and their parents were raised under normal and late sowing dates. The analysis of the F 1 generations and their parents revealed that additive gene effects was manifested for all traits studies in the first sowing date, but the reverse was true in the second sowing date. However, over-dominance type of gene action was recorded for grain yield in the first sowing date and partial dominance in the second sowing date. As to the number of kernels/spike partial dominance was displayed in the first sowing date and over dominance in the second sowing date. Narrow sense heritability estimates ranged from 0.49 in the first sowing date to 0.69 in the second sowing date for grain yield. Meanwhile, narrow sense heritability was 0.58 for 1000-grain weight and 0.69 for grain yield in the second sowing date.
INTRODUCTION
Wheat (Triticum aestivum L) is the most widely consumed cereal crop worldwide especially in Egypt and is the world's most widely adapted crop, being grown on wide range of environmental condition. Eighty percent wheat crop is sown late, which is ultimately exposed to high temperature combined with lack of water during filling and hence grain yield are reduced substantially (Anonymous, (2007) , Hussain et al., (2010) and Mahmood et al., (2010) . Heat stress reducing grain quality and grain was reported by (Stone and Nicolas, 1994) . Also, heat stress is major yield limiting factor and genetic management is the most apposite solution. Diallel analysis of the genetic traits is a valuable aid in selection and development of high yielding and wheat varieties. Grain yield is highly affecting by environmental stress like drought stress and heat stress because over 50% of the total wheat is sown late which results in terminal heat stress (Kaur and Behi, 2010) . Breeder´s evaluate many lines during selection for heat tolerance because identification of a plant with all the required genes is difficult (Ortiz-Ferrera et al., 1993) . Twelve lines and four testers were crossed in an L X T mating design by (Punia et al., 2011) . The 44 crosses and their parents were raised under normal (21 November 2002) and late sawn (1, January 2003) seasons at the Experimental Farm of Ragathan College of Agriculture. Their results indicated that the parents like C306, k´sama, K9708, DWR195 and Kailash could be utilized in multiple crossing programs and further biparental mating for selection of high yielding progenies for heat tolerance. Additive gene action was found to be involved in controlling spike length (Chowdhry et al., 2005) . Over dominance was reported by (Khan and Dar, 2010) for number of grains per spike and grain yield per plant. Dominance was observed for spike length and grain yield. It showed potential for availability of transgressive segregates in late generation (Sadia et al., 2013) . Muhammad et al., (2012a) analyzed F 1 progenies of 7 X 7 diallel fashion crosses comprising four high temperatures and three susceptible spring wheat parental genotypes were evaluated under normal and heat stress conditions. Analysis of variance under both conditions indicated additive gene action with partial dominance. A full diallel cross study comprising of five bread wheat (Triticum aestivume L.) cultivars was carried out with parents and their F 2 progeny to determine gene action for grain yield, plant height and their complements under irrigated and water deficient stress was investigated by (Behnam et al., (2015) . Estimates of the genetic components of variation as well as ratio of GCA/SCA showed that all the characters were predominantly controlled by additive gene action. The results of Natasa et al., (2014) indicated significant differences among the parents. However, highly significant differences for general (GCA) and specific (SCA) combining ability in F 1 generation denoted that spike length had resulted from the genes with additive and non-additive. Heritability is one of the determinants for measuring percent improvement to be expected for in a segregating population. Broad sense heritability estimates for days to heading, plant height and 1000-grain weight varied from low to moderate.
Information used in this study on various morphological traits and genetic aspects play an important role for the development of thermo-tolerant varieties and yield stability. Increasing the genetic potential for grain yield of wheat is the main goal of breeding. Yield is a complex trait and is the result of money quantitative traits which are controlled by numerous genes each having small effects. Improving direct and some other indirect components, grain yield can be improved (Zečević et al., (2005) . Therefore, the aim of this work is to study the genetic system controlling grain yield, number of kernels, 1000-grain weight and spike length under normal and late sewing dates which represent heat stress in order to elucidate the influence of the environmental on the type of gene action. (Steel and Torrie, 1980) . The collected data were analyzed using diallel analysis as developed by Hayman [1954] and Jinks [1954] .
MATERIALS AND METHODS

RESULTS AND DISCUSSION
F 1 performance: The data in Table 1 showed that the highly significant among the different entries of F 1 diallel of the four studied traits. Similar results were obtained by Messias and Antonio (2001) and Muhammad et al., (2012b) . The means of grain yield/plant ranged from 1.2 (g) for P 5 to 2.73 (g) for P 3 in the first season, while in the second season ranged from 0.45 (g) for P 5 to 1.87 (g) for P 4 . Regard to F 1´s the means ranged from 1.41 (g) for (P 3 X P 5 ) to 3.18 (g) for (P 3 X P 4 ) in the first sowing date and ranged from 0.39 (g) for (P 3 X P 5 ) to 2.08 (g) for (P 3 X P 4 ) in the second sowing date, ( Table 2 ). As to the number of kernels/spike the means of parents ranged from 45 for P 5 to 61.67 for P 3 in the first sowing date, in contrast the means ranged from 38.33 for P 3 and P 5 to 51.33 for P 4 . However, the means of F 1´s crosses ranged from 41.67 for (P 2 X P 5 ) to 59.33 for (P 3 X P 4 ) in first sewing date, but in the second sowing date the means ranged from 31.67 for (P 2 X P 5 ) to 46.33 for (P 3 X P 4 ), (Table 3) . Here too, the means of 1000-grain weight ranged from 26.73 (g) for P 5 to 44.44 (g) for P 3 in early sowing date, also the mean of parents ranged from 11.17 (g) for P 5 to 39.95 (g) for P 3 at the late sewing date which represent heat stress. Finally, for spike length the means of parents ranged from 8.67 (cm) for P 5 to 12 (cm) for P 3 , but in the second sewing date the means ranged from 5.67 (cm) for P 5 to 8.67 (cm) for P 1 (Table 5) . (P 1 X P 3 ) F 1´s gave the highest mean performance and P 2 X P 4 gave the lowest mean of spike length in the first sewing date. In contrast, the P 3 X P 4 gave the highest mean (10.0), while the (P 1 X P 3 ) displayed the lowest mean value of spike length. The F 1 diallel analysis: The diallel analysis of variance of the grain yield, number of kernels/spike, 1000-grain weight and spike length per plant for each of the two sowing dates are given in Table 6 . The analysis revealed highly significant additive and non additive gene effects over the two sowing dates as indicated by the significance of "a" and "b" items. The additive mean square was greater in magnitude than non additive for the first sowing date for all studied traits, but the reverse was true for the second sowing date for 1000-grain weight. These results are in harmony with results of Muhammad et al., (2012b) who indicated gene action with partial dominance for grain yield and number of kernels/spike suggesting these traits might be useful for the development of terminal heat tolerant Varieties by pedigree selection. Sadia et al., (2013) found that dominance controlling on grain yield and spike length. Also, generation means analysis by Muhammad et al., (2012c) revealed additive, dominance and epistatic genetic effects were operating of the plant character under both conditions. Ahmadi et al. (2003) found that the general combining ability (GCA) were highly significant for number of grains/spike, 1000-kernels weight and grain yield, while Specific combining ability (SCA) effects were highly significant for all studied traits. On partitioning the non-additive effects item "b" into its component, it was evident from the significance of item "b" that F 1 hybrids exhibited dominance for higher grain yield/plant, number of kernels/spike and 1000 grain weight in the first sowing date, but the reverse was true in the second sowing date "heat stress". The average of the F 1 exceeded that of the parents by 7% for grain yield/plant, 12.02% for number of kernels/spike and by 11.98 for 1000-grain weight in the first sowing date, but in the second sowing date the F 1 exceeded that of parents by 0.05 for spike length. The significant "b2" item indicated assymetrical gene distribution of genes affecting grain yield, number of kernels/spike, 1000-grain weight and spike length in the two sowing dates at loci showing dominance, while the significant of "b3" item indicated further dominance effects due to specific combinations. These results were in same line with these obtained by Pumia et al., (2011) who showed that the crosses K9708 X PBN-51 for proline content and heat injury and C309 with kaitash for heat injury had desirable significant SCA effects. The analysis of variance of (Wr + Vr) and (WrVr) are shown in Table 7 , which revealed highly significant differences for (Wr + Vr) and (Wr -Vr) for grain yield in the two sowing dates indicated the presence of non-additive gene and epistatic effects. While, the analysis of (Wr + Vr) and (Wr -Vr) for number of kernels/spike revealed non significant for the (Wr + Vr) in the second sowing date and highly significant (Wr -Vr) in the second sowing date. Evidently, additive gene and epistatic effects were presented in the second sowing date. As to the 1000-grain weight the analysis of variance revealed highly A B D C significant of (Wr +Vr) in the second sowing date indicate the presence of non additive gene effects and also highly significant (Wr -Vr) in the two sowing dates. Regards spike length/plant the analysis of (Wr + Vr) and (Wr -Vr) showed significant of (Wr + Vr) in the second sowing date confirming the non-additive gene effect. The slope of the Wr/Vr regression line [ Fig.  1 (A and B) ] was significantly deviated from zero, but not from unity for grain yield, in the two sowing dates. While, for number of kernels/spike the slope of Wr/Vr was significantly deviated from zero, but not from unity. and in the second sowing date for 1000-grain weight. Evidently additive -dominance model of gene action was operating. The regression coefficient of Wr/Vr was not significantly different from zero for number of kernels/spike in the second sowing date, 1000-grain weight in the first sowing date indicating that non-allelic gene interaction was manifested. Array No. 3 as commen parent represented the extreme recessive genotype which was located at the end of the regression line for grain yield in the two sowing dates, also for number of kernels/spike in the first sowing date and 1000-grain weight in the second sowing date (Fig 1: A,  B and C) . Meanwhile, array No. 2 represent the extreme dominant gene type which was located near the origin point of regression line for grain yield in the two sowing dates (Fig 1,A and B) . For number of kernels/spike array No. 4 represented the extreme dominant genotype which was located near the origin point of regression line. Similar results were also reported by Farooq et al., (2010) and Nazeer et al., (2011) . Genetic parameters: The estimates of various components of the genetic variation for grain yield/plant, number of kernels/spike and 1000-grain weight in the first and second sowing dates are given in Table 8 . The "D" parameter estimating the additive effect was smaller than "H 1 " confirming that over dominance was operating in the first sowing date and partial dominance in the second sowing date for grain yield/plant. As to the number of kernels/plant the "D" parameter estimating the additive effect was much greater than the "H 1 " confirming the partial dominance was operating in the first sowing date, but overdominance was manifested in the second sowing date for 1000-grain weight. The results of Farhad et al., (2011) revealed that significant additive "D" and dominant genetic variations for number of grains/spike, 1000 grain weight and grain yield/plant under early planting. Similarly, under the late planting date significant additive (D) and dominant (H) genetic variation were observed for number of grains/spike and grain yield/plant, which for 1000-grain weight only additive "D" genetic component was significant. Rashid et al., (2012) using 6 × 6 wheat dialell crosses, indicated that grain yield was controlled by additive gene effects. They also emphasized that selection of genotypes in early generations has higher efficiency in breeding programs. The same results were reported for wheat spike length (SL),number of spikelets/spike (SN) and grain yield /plant (GY) (Anwar et al., 2011 , Nazir et al. 2005 , Mahmood and Chowdhry 2002 . Also, similar results were obtained by Mahdiyeh and Bahram (2014) who pointed that SCA revealed that selection among progenies of cross ad1 X Darab2 cross would be efficient for increasing grain yield/plant (Gy). The GCA estimates revealed that the cross ad1 and Marvdasht for grain yield /plant (Gy) were the best combiner. The average degree of dominance measured by (H1/D) ½ ratio reached 1.20 and 0.88 for grain yield in the first and second sowing dates, respectively. As to the number of kernels/spike the (H1/D) ½ reached 0.11 in the first sowing date, but it reached 1.15 for 1000-grain weight in the second sowing date. The "F" value was positive and significant for grain yield in the first and second sowing dates indicating unequal of dominant and recessive alleles among parents. In contrast, The F value was negative in the first sowing date for number of kernels/spike indicating an excess of dominant than recessive alleles. The UV values were less than 0.25 indicating unequal distribution of the dominant and recessive alleles among the five parents which has been indicated before from the significant "b 2 ". Narrow sense heritability estimates ranged from 0.58 for 1000-grain weight and number of kernel to 0.69 for grain yield in the second sowing date. High estimates of narrow sense heritability for these traits suggest that genetic improvement for heat tolerance (second sowing date) may be achieved through selection breeding. The results of Abd-Allah et al., (2007) indicated that Narrow sense heritability estimates ranged from 0.0% for number of spikes/plant in the third cross to 0.71% for 1000 kernel weight in the first cross under optimum sowing date, and from 31.14% for number of spike/plant in the second cross to 78.21% before maturity date in the first cross under late sowing date. Also Amein, (2007) found that the parent of spring regression heritability, under optimum sowing date ranged from 31.99 for number of spikes/plant in the third cross to 77.19 for grain yield/plant in the first cross and grain yield/plant in the third cross under late sewing date. The results revealed that selection among progenies of the F 1 hybrids in late generations would be efficient in breeding programs to improve these studied traits. 
